Introduction
Water is very useful parameter of the environment because it is connected with the soil, drainage streams, river, reservoirs, catchment, basin, vegetation, and atmosphere. Water is the principal carrier of sediment & chemical pollutants. Some of the important parameters of study of the effects of watershed management projects are soil erosion & sediment level in streams. For good and fruitful water quality management, it is necessary to analyse changes in input loads rather than concentrations. Different models are used to find the runoff from a watershed. The present watershed area having a geographical area of 4109 square kilometer and the average annual rainfall is around 1314.56 mm. The rainfall, land use, soil classification, infiltration rate data were used for the estimation of the runoff for the study area also the runoff is computed using SCS Model, Modified SCS Model & MOCKUS Model and comparison is made between observed runoff and runoff by these three models. Three hydrologic runoff modeling system is used to induce continuous water balance in Vena catchment throughout all seasons for study period from year 2008 to 2012.
The first detailed probe of SCS method was done by Sherman (1942 Sherman ( , 1949 by giving graphical representation between direct runoff with storm rainfall. Andrews (1954) introduced a graphical process for analyzing runoff from rainfall for combinations of the amount of vegetative cover, soil pattern and type, and conservation practices. Mockus (1949) performed the extensive experimental work on surface runoff for ungauged watersheds he used information for his research work on antecedent rainfall, storm duration, soil, average annual temperature, and land use pattern. Ritter and Gardner (1991) reported on application of the SCS model to watersheds in central Pennsylvania form his analysis he repossess surface coal mines. Svoboda (1991) applied the curve number concept to assess the soil-moisture content, and simultaneously, the rainfall bestow to direct runoff and ground water. Hawkins (1996) performed experimental analysis which gives that the SCS method could be explained and used in inclined area hydrology and could predict the contributing area he suggested the estimation of curve numbers from analysis and empirical data. Surendra Kumar Mishra and Vijay P. Singh (2011) introduced some modification of SCS-CN method and derived analytically which is based on the Mockus method analyzed, they proposed modification and a general form of the SCS-CN method using data from five watersheds, the existing SCS-CN method, the proposed modification, and the Mockus method are compared. For their analysis they found that the modified version is to be more accurate than the current version.
This paper describes a use of hydrologic-erosion model for targeted field and data collection program to analyse rainfall-runoff relationship. The main objective of research work is to investigate and identify the significance of parameters to analyse runoff in respect to rainfall, by considering eight rain gauge discharge station (Arvimothi, Hamdapur, Hinganghat, Kanholibara, Wadgaon, Wardha and Warudbaji) on Vena River catchment of Hinganghat River Gauging Station of Wardha District.
II. Study Area
Hinganghat is a city in the Wardha district in the Indian state of Maharashtra shown in Fig..1 
III.
Mathematical Models Used For Rainfall-Runoff Analysis:
For calculation of runoff in Vena catchment it is more convenient to use SCS model and Mockus model. The Soil Conservation Service (SCS) model is most commonly used to estimate and analysed runoff from small-to medium-sized watershed area. The most critical limitation of the SCS model is that the ratio of the actual retention to the potential retention is same as ratio of actual runoff to potential runoff, but this limitation has not been experientially or theoretically proved by any one. The SCS Model is based on the two fundamental conjecture and water balance equation. The first conjecture equates the ratio of the amount of direct surface runoff Q to the total rainfall P with the ratio of the amount of infiltration and potential maximum retention S. The second conjecture relates the initial abstraction Ia maximum retention.
[1] The SCS-CN Model
Following equation gives estimation of runoff using SCS method.
(
Where, P = the total rainfall, Ia = the initial abstraction, Q= the direct runoff and S= the potential maximum retention or infiltration.
[2] Modification in SCS-CN Method
The SCS model was modified through theoretical composition and re-explicated to estimate subsurface drainage flow from rainfall. The composed theory is that when accumulated subsurface drainage flow is plotted versus accrued infiltration, subsurface drainage flow starts after some infiltration has accrued and the relationship becomes relating to a line of 45 ° slope, just as the common SCS rainfall-runoff relationship. Modification of the SCS-CN method is introduced and produced to estimate the CN for subsurface drainage flow. In the method of defining CN for drainage flow, it was observed that the curve number varied with rainfall amount.
Where, a =1/2 (for a modified method), Ia = the initial abstraction, Q= the direct runoff S=surface maximum retention, and P=rainfall in mm. The SCS Model conjecture [1] is developed from the derived rainfall-runoff relation which is expressed by Mockus (1949) as follows: (4) Where, Where, P = the total rainfall (mm), Q= the direct runoff (mm), Ia and b = fitting coefficient (an index that depends on an antecedent moisture condition, vegetative cover, land use, time of year, storm duration, and soil type). The parameter b can be interpreted as a reasonable variation of CN, with the difference that the latter is a non-dimensional quantity in a given system of units, and the former a dimensional quantity. The potential maximum retention S is commonly explained in terms of a runoff curve number (CN) through the relationship given below:
Where S, 25400, and 254 are given in mm. By knowing land used pattern CN is determined 
V.Results And Discussions
A comparative analysis of the observed runoff is made with SCS method, the modified version of SCS, and the Mockus method was performed using eight rain gauge stations of catchment area as shown in Table 2 ,3,4,5,6,7,8. From Table 2 ,3,4,5,6,7,8 it is observed that the runoff by SCS model is very less as compare to other models so by considering more number of catchment we can further increase the model efficiency &from analysis it is found that SCS model is best for this catchment area.The resulting standard errors and coefficients of determination are shown in Table 9 . As the standard error is dimensional it cannot be used for inter comparison of a model"s performance to various applications. Fig. 3 shows variation rainfall with observed Runoff, estimated runoff by SCS Model, Modified SCS Model and Mockus Model. The relationship given in Fig. 4 shows that comparison of data between observed runoff and runoff by SCS Model, Modified SCS Model and Mockus model that the percentage difference is well within ±10%. By considering all eight rain gauge station it is observed that the average annual rainfall for the catchment is about 1314.56 mm and the average runoff at catchment 104.95 mm. It is evident that the average annual runoff is much less as compared to average annual rainfall of the watershed under study. This clearly indicates that runoff is being trapped by various water impounding bodies in the watershed such as minor, medium and major dams, KT weirs etc. Lower Wuna, Bor and Dham are some among them. 
VI. Equation Generated to Calculate Runoff in Vena Catchment
After performing experimental analysis the relationship between Rainfall (mm) and Runoff (mm) by considering three models is graphically represented in 
VII. Validation Of Data
The validation of proposed analysis for runoff has been done by comparing the value of observed Runoff and Runoff by SCS Model, Modified SCS Model and Mockus model presented in this research paper. The observed runoff and estimated runoff by different models is presented in the paper Eight Rain Gauges stations have been taken up for validation. Fig.3 shows Variation of Rainfall with observed runoff, runoff by SCS Model, Modified SCS Model and Mockus Model. It can be obtained from Fig.4 the percentage difference between observed runoff and runoff by Models is well within range of ±10%. Table ( 
VII. Conclusion
The different methods were used to determine runoff for eight rain gauge station in Hinganghat watershed area. The study is conducting on important parameter affecting the discharge from the catchment area. The analysis of runoff is done by comparing observed runoff with SCS Model modified SCS model and Mockus Model, the percentage difference between observed runoff and runoff by Models is well within range of ±10%. The rainfall-runoff analysis clearly indicates that availability of runoff at Hinganghat River Gauging Station is low, which discourages any further construction of water bodies in the watershed. 
+10%
-10%
